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1. Introduction 
Pak Phanang river basin, one of the most important river basins, is situated in the middle of the southern 
peninsula of Thailand. The construction of a water gate and an intensive irrigation network in 1999 was aimed at 
preventing salt water intrusion and separating freshwater and salt water into different zones for better agricultural 
development and shrimp culture. At the same time, the water gate was also aimed to be able to solve some of the 
critical problems of the basin, for example, land conflicts between rice farmers and shrimp farmers, salt water 
intrusion, shortage of fresh water for agriculture, and more diversified agricultural production systems (CORIN, 
2004). However, the consequent changes in the natural ecosystem, such as the impact of the biodiversity in 
brackish water, natural habitat and vegetation, the ecology of the swamp forest, the nypa palm and mangrove 
forests affected the people whose income relied on these natural resources. In order to evaluate and develop 
sustainable land management (SLM) based on the ecosystem and environment potential, it was necessary to 
understand the dynamic problems of each ecological zone of the basin and identify key actors or stakeholders and 
assess their respective interests in that system using stakeholder analysis (SA) for future strategy formulation and 
implementation of sustainable LM alternatives. Stakeholder analysis refers to ‘‘a range of tools for the 
identification and description of stakeholders on the basis of their attributes, interrelationships, and interests 
related to a given issue or resource’’ (Reed et al, 2009). The aims of stakeholder analysis were: 
1. to identify and group stakeholders with an interest and/or influence on the system;  
2. to establish an understanding of the changes and the conflicts that exist within the system; 
3. to evaluate the stakeholders’ capacity development for sustainable land management. 
2. Materials and Methods 
2.1. The Study Area 
Pak Phanang River Basin is located on the east coast of Southern peninsula of Thailand, between 7o 45/ – 8o 
30/ latitudes and 99o 41/-100o 30/ east longitudes, covering the area of 307,561 hectares (LDD, 1999). It 
encompasses most part of Nakhon Si Thammarat Province. Its topography consists of mountains and foot slopes 
in the west. The land slopes down towards the east, which consists of a former coastal plain, a flood plain, a 
formal tidal flat, and a coastal plain along the coastline of the Gulf of Thailand. 
The lower basin consists of a river flood plain, a narrow coastal plain and a tidal flat at the river mouth. The 
extensive mangrove forests are found along the shore, except on the northwestern side. During the era of shrimp 
farming in the early 90s, large mangrove forests on the northwest coast of the bay and in the southeast were 
converted to shrimp farms. The flood plain next to the coastal area occupies the largest area of the basin and is 
characterized by flat terrain with relatively fertile soils and extensive irrigation canals used for transplanting 
paddy, with some abandoned shrimp ponds in the area near the river.  
The southwest of the basin was an area of peat swamp/wetlands characterized by thick deposits of organic 
peat materials over the potentially acidic sulfate marine clay soils. The landform and land use of lower Pak Phanang 
Basin are summarized as follows: 
The lower basin consists of a river flood plain, a wetland, a narrow coastal plain and a tidal flat at the river 
mouth. The main land use in the flood plain was for intensive paddy of 2 crops per year. The extensive mangrove 
forest was found along the shore, and the large mangrove forest was converted to shrimp farms. The commercial 
and traditional fisheries were the main activities of the coastal zone. The land use/cover of the wetland was 
mainly natural swamp vegetation and rain-fed paddy. The soils of the area contain acid sulfate and are low in soil 
fertility. The basin often experiences deep flooding during the rainy season, resulting in the extensively 
abandoned paddy fields. The area has recently been increasingly used for oil palm plantations. 
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Table 1 Landform and land use of lower Pak Phanang Basin 
Zone Land Use/cover Management Potential 
1. Flood plain Irrigated paddy Expansion of shrimp farming, salt water 
intrusion during the dry season 
2. Tidal flat Mangrove forests Deforestation, sediment deposition 
3. Coastal plain Shrimp farms Pollution and salt water intrusion 
4. Swamp/Wetlands Natural vegetations Flooding, forest fires in the dry season 
 
Source: adapted from LDD (1999) 
2.2. Stakeholder Analysis Methods 
SA was used to identify important stakeholder groups and assess their relationships, relative power and 
importance. The data for this study were collected through focus group discussions with local stakeholders, 
individual interviews with The Royal Committee and related government departments and a sample survey of 
participating farmers. Information derived from focus group and individual interviews were analyzed using 
conceptual content analysis and sample survey data were analyzed using statistical analysis. 
3. Results and Discussions 
3.1. Identifying stakeholders 
The identification of key stakeholders and assessment of their interests were important to sustainable land 
management strategies/alternative formulation of the basin. The different land uses of the basin result in a large 
range of stakeholders and a range of views and preferences of the development, from the conceptual content 
analyses of information derived from focus group discussions and individual interviews were identified (Table 2). 
The Royal Irrigation Committee and Regional Government Departments were the main policy and decision 
makers in the Royal Irrigation projects of the basin and highly influencing stakeholder groups. The 
subcommittees/related local offices consisted of representatives from various stakeholder groups responsible for 
implementing and monitoring the Royal irrigation projects which included several aspects, such as 
occupation/income development, soil conservation, environmental pollutions, with annual budgeting support 
from the governments. 
The intensive rice farmers who had irrigation facilities, planted 2 crops/year with high yielding varieties, 
relatively high input and farm machinery for plowing and harvesting, They used a total area of 32,000 ha in the 
rainy season and 22,480 ha in the dry season. The intensive shrimp farming for export with the high input from 
investment and cooperated with modern technology support from government departments, and related industries 
had 2.5- 3 crops per year with an average yield of 14 t/ha. The total was 1,182 farms in 6,530 ha (Nakhon Si 
Thammarat Agricultural Extension office, 2010). 
Small rice farmers of the coastal zone were with one rice crop per year in the rainy season for home 
consumption and some for sale. Other activities were vegetable or trees crops such as coconut, oil palm and nypa 
palms, with a total area of 4,800 ha facing with seasonal crop damage from salt water intrusion. 
Small shrimp farms with extensive low input farming along the coastal zones for local market were with high 
risk from diseases resulting in high debts. The total area had 26,978 rai, and 4,589 farms (Nakorn Si Thamarat 
Fisheries office, 2012). 
Small aquacultures in formers shrimp farms area had extensive fresh water fish cultures with some financial 
supported for the improving fish ponds at the start, with the total area of 4,260 farms or 3,284 households with an 
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Stakeholder groups 
area of 1,600 ha. Another group was the brackish water aquaculture group in the bay zone with 255 farms 
(Nakorn Si Thamarat Fisheries office, 2012). 
Commercial coastal fisheries and related industries, including seafood processing and fishing ports were with 
intensive fishing tools, high investments and labour intensive, with a total of 166 fishing boats (Nakorn Si 
Thamarat Fisheries office, 2012). However, the increase of fuel price and the depleting fisheries resources 
seriously affected the production. 
Traditional coastal fishing of small fishing communities were with traditional fishing tools along the shore, 
faced increasing and depleting coastal resources and conflict of fishing zone with the commercial fishing. 
Nypa palm harvesters in the blackish water zone near the water gate area had a decrease in the planting area 
and the incomes with the changing of the ecosystem. The average area was 1.6-2.0 ha/household with a total area 
of 320 ha along the river banks (Walailuk University, 2009). 
Laborers/employees – relatively a large number of laborers were employed in seafood processing, shrimp 
farming and fisheries related industries.  
Academics from the southern higher educational institutes, NGOs and local media played various roles in 
development and conservation in the basin. 
Paddy and wetland forest margin dwellers were small-scale farmers and had peat forest dwelling activities. 
Oil palm/rubber plantations in the wetland: There was an increasing expansion of oil palm and rubber planting 
by investors from other areas. 
Table 2. Identifying Stakeholders 
Description and key characteristics 
The Royal Irrigation Committee and 
Regional Government Dept.  
Policy and decision makers in the Royal 
Irrigation Project of the Basin 
Subcommittees /Related local offices Implementing and monitoring the irrigation projects 
Intensive  rice farmers of irrigation 
facilities 
With irrigation facilities provided by the project, 2 crops/year with high yielding 
varieties, relatively high input. Total area of 32,000 ha/ 22,480 for the second season 
Small rice farmers with  integrated 
farming  
One crop during the rainy season and integrated fruit/tree plantations, for home 
consumption and some for sale, with seasonal crop damage from salt water 
intrusion. Total area of 10,720 ha 
Intensive shrimp farming Intensive high input culture with average 2.5 crops per yr. with the average yield of 
14 t/ha. Total of 1,182 farms in an  area of 6,530 ha 
Small shrimp farms Extensive shrimp culture with low input, low yield and risk of shrimp diseases and 
high debts 
Small aqua culture Fresh and blackish fish/water cases culture in the river and the bay 
Commercial fisheries With commercial fishing gear and high investments. Total of 166 fishing boats 
Traditional fisheries With traditional fishing tools within 3 km from coast, facing depleting coastal 
resources and conflicting of fishing zone with the commercial fishing. 
Nypa palm plantations/harvesters In the brackish water zone near the water gate with an average of 1.6-2.0 ha/HH. 
Total of 320 ha along the river banks 
Other tree crops farmers Small farmers of pomelo or small rubber or oil palm plantations 
Laborers/employees  Local workers in the commercial fisheries and industries 
Paddy and wetland forest margin 
dwellers  
Small farmers and peat forest dwelling activities 
Oil palm/rubber plantations in the 
wetland 
Increasing expansion of oil palm and rubber planting by investors from other areas  
NGOs, academics and local media Supporting information/knowledge 
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3.2. Stakeholders’ Position/Advantages and Disadvantages 
The construction of the water gates and irrigation facilities had various benefits and impact on different 
stakeholders depending on the problems at each ecosystem. The summary of the problems is presented in Table 3. 
Table 3. Problems of the ecosystem of the lower Pak Phanang Basin 
Zone Problems 
Flood plain Abandoned shrimp farms 
Decrease in aquatic varieties, Lack of diversity of income opportunity 
Decrease in water quality, Increase in aquatic weeds in river/water channel 
Coastal plain/Tidal flat Deforestation of mangrove forests for shrimp farms 
and degradation of natural ecosystem 
Decrease in sedimentation and loss of fish incubation ground for marine fisheries 
and fishery production 
Shortage of fresh water supply, salinization of paddy fields 
Coastal erosion 
Wetland  Deforestation for oil palms plantations 
Loss in biodiversity 
Fresh/brackish water balance of the basin/flooding and drought hazards 
 
The advantages and disadvantages were grouped according to the various ecosystem zones (Table 4). Among 
the stakeholders, the Royal Committee and related government departments and intensive shrimp farming and 
intensive paddy farms were the most advantageous stakeholders due to the facilitated water resources both fresh 
and salt water systems.  
Another advantage for stakeholder was the expansion of oil palm plantation into the wetland areas. However, 
other small traditional paddy and fisheries had advantages due to the changing and depleting natural resources, 
especially in the wetland area where there was an increase in the incidents of burning during the dry season. 
Table 4. Advantages and disadvantages of the stakeholders of the basin 
Coastal zone Flood plain Mangrove forest Wet land 
Advantageous stakeholders 
The Royal Committee and related government departments 
Intensive shrimp farming 
and related industries 
Intensive rice farmers 
 
Blackish water fish and 
shrimp cultures 
Increase areas of oil palm 
plantation 
Disadvantageous Stakeholders 
Small fisheries Integrated farmers with 
limited irrigation 
facilities/flooding  
 Conservation related 
departments and local fishing 
communities, NGOs 
Nypa plam harvesters Nypa plam harvesters Forest Dept. and 
traditional fishing and 
local aquacultures 
Fresh water resources for 
ecosystem  
Small rice farmers  Eco-tourism operators, 
NGOs 
Local communities facing 
increasing peat burning 
during the dry season 
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3.3. Definitions of power, knowledge and leadership of stakeholders 
‘Power’ is an indication of the resources that stakeholders claim they can mobilize to express their support or 
opposition to the project. These resources could be monetary, human, political, or scientific, amongst others. The 
presence of “leadership” is an indication of group solidarity and organization while the level of “knowledge” 
indicates the familiarity of stakeholder groups with the project and its issues (Archi R. et al., 2010). 
The conceptual analysis suggested the following: the national government, concerned government 
departments were the most important and influential stakeholders that attribute to their authorities in decision 
making for high knowledge and leadership and financial support from the government budgets. The intensive 
shrimp farming and its related industries were also the main stakeholders supported by salt water supply facilities 
and strong organized group with the representative in the basin subcommittees.  
The moderate power stakeholders were the commercial fisheries and the related seafood processing industries 
and the intensive paddy farmers, due to priority and support from the government on irrigation facilities and fuel 
price, the group also had high to moderate knowledge and leadership organization, respectively. Most of oil palm 
and rubber farmers in the wetland area were the groups with some political influence and with high investment 
but relatively low knowledge and leadership levels. 
The least power stakeholders included most of the small paddy farmers and traditional shrimp farmers, 
aquaculture stakeholders, NGOs, local communities, wetland/mangrove forest margin dwellers, and the laborers. 
However, the traditional aquacultures and nypa palm groups were relatively strong in the leadership and 
supported by NGOs and academics in improving their problems and livelihood. 
Table 5. Depicting the results of power and leadership of stakeholders  
Advantageous Stakeholders   Power Knowledge Leadership H M L H M L H M L 
The Royal Committee and related 
government departments +++   +++   +++   
Intensive shrimp farming and related 
industries +++   +++   +++   
Intensive rice farmers ++   ++  + 
Commercial fisheries and related industries +++  +++   +++  
Brackish aquacultures and small-scale 
shrimp farming   +   +  ++  
Oil palm and rubber plantations ++    + + 
Disadvantageous Stakeholders  
Fisheries and Forest Dept.  +++  +++   ++  
Small rice farmers. Integrated farmers. ++   + + 
Traditional shrimp, aquaculture stakeholders ++   + ++  
NGOs, community Eco-tourism operators + +++   ++  
Wetland/mangrove forest margin dwellers +   + + 
Laborers /employees +   + + 
Nypa palm farmers +   + ++  
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3.4. Assessing stakeholders’ importance and influence 
Different stakeholders were not equally important and were different in degrees of influence on achieving the 
goals and on the decision-making process of the project. Important stakeholders refer to those stakeholders whose 
problems, needs and interests are a priority of project implementers, and influence is the power that stakeholders 
have over the project—to control what decisions are made, facilitate its implementation or exert influence that 
affects the project negatively (IIED, 2001b). 
Stakeholders were classified according to their importance and influence into four groups: high 
importance/high influence, high importance/low influence, low importance/ high influence and low 
importance/low influence (Table 6). 
In Box A, the stakeholders have high influence on the decision making and are highly important for the 
project include the Royal Committee, related government departments and the intensive shrimp farms and related 
industries. This was attributable to their high mobility and unique resources: political, financial, human, 
economic, knowledge, skill and technical. 
Table 6. Categories of key stakeholders in relation to the existing irrigation project 
A B 
High Importance and High Influence High Importance and Low Influence 
Royal Committee, related government offices  
Intensive shrimp farms and related industries 
Intensive rice farmers 
Commercial fisheries industry 
C D 
Low Importance and High Influence Low Importance and Low Influence 
Local authorities, Local media. Pressure groups: NGOs, 
Academics, researchers 
Small farmers,  
Nypa palm harvesters and traditional fisheries 
 
The high importance but less influence on the existing irrigation project included intensive rice farmers and 
commercial fisheries and related industries which were important to the local economy and being supported by 
the irrigation facilities of the project, or the fuel price subsidy, but they did not participate in the decision making 
process of the project. 
The influential stakeholders, but with less importance in achieving the project purpose and outputs, include 
local authorities offices, local media and pressure groups, i.e. NGOs, academics, and researchers. They were 
relatively strong and influential leadership in organizing the support or opposite to the project activities. 
The less important and influent stakeholders include all small farmers, aquaculture farmers, nypa palm 
harvesters and traditional fisheries. Due to their less power and being weak in group organization, they were most 
affected by the consequent changing ecosystem from the project. 
4. Conclusion 
The changing ecosystem caused by the construction of the water gate for extensive irrigation and separation of 
the fresh water and salt water zones of the basin resulted not only in degraded natural resources and ecosystems 
in the coastal zone and fresh water river’s biodiversity, but also in negative impact on vulnerable stakeholders 
who depended on the natural resources for their livelihoods. The stakeholder analysis identified the most 
disadvantageous stakeholders whose capacity needed to be enhanced and this analysis can also be served as a tool 
for further evaluation of sustainable land management study in the basin. 
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